Many Michigan farm children are viewed as having suffered a deterioration in health coincident with contamination of diary cattle by PBBs. Among Wisconsin dairy farm children such a deterioration was a rare event. There is a suggestion that Michipn farm children who had multiple symptoms during the 1973-76 period are getting better. A discrete syndrome of il health has not been identified among Michigan farm children. The symptoms complained of indicate a disruption of various physiological functions, including neurobehavioral, gastrointestinal and immunological. Children from quarantined farms do not have a higher prevalence of multiple symptoms than those from nonquarantined farms.
1973-76 period are getting better. A discrete syndrome of il health has not been identified among Michigan farm children. The symptoms complained of indicate a disruption of various physiological functions, including neurobehavioral, gastrointestinal and immunological. Children from quarantined farms do not have a higher prevalence of multiple symptoms than those from nonquarantined farms.
Population Studied
In November 1976, 343 children (age 0-16 years) of rural Michigan families were studied for the possible health effects of ingestion of polybrominated biphenyls (PBBs) . These children were invited into the study in one of several ways. Ninety-five were from families selected from a random list of farms supplied by the Michigan Department of Agriculture: 50 of these children resided on quarantined farms and 45 resided on nonquarantined farms; 27 children were from families on the MDA Highest Contamination List; 36 children had parents who were members of the Farmers Advisory Council; 14 of these were from quarantined farms and 22 were from nonquarantined farms. One hundred and eighteen children were from families that entered the study by way of referral from doctors, lawyers or self; of these children, 67 were residents of quarantined farms and 51 were residents of nonquarantined farms. Thirty-five children were from nonfarm families that were known to have consumed meat or milk from quarantined farms and 31 were from families that had consumed meat or milk from nonquarantined farms. Of the whole Michigan study group, 158 children were resident on quarantined farms, 118 were resident on nonquarantined farms, and 66 were nonfarm children who consumed meat or milk purchased directly from a farm.
As a control group, 72 children of Wisconsin dairy farm families were studied in March, 1977 
Study Methods
For each child studied, the parents completed a medical history questionnaire (Fig. 1) . These questionnaires were reviewed and annotated by one of two examining physicians. The children also received general physical examinations and blood and urine specimens were collected for laboratory MEDICAL April 1978 analyses. This presentation covers data from the medical history questionnaires. On review of the questionnaires, it was immediately apparent that many of the Michigan parents thought their children had suffered a deterioration in health in the past 3 years. In order to study this group of children, the study population was divided into two groups: those who had multiple syfnptoms (MS) and those who were not symptomatic (MN). To do this, an arbitrary dividing line was used. Any child who had 10 or more symptoms in the years 1973-76 in excess of the number of symptoms for any prior year was placed in the symptomatic group; the remainder were classified as nonsymptomatic. According to this classification, 120 of the Michigan children and one Wisconsin child were symptomatic; 223 of the Michigan children and 71 of the Wisconsin children were nonsymptomatic.
Results
The study groups were compared by sex and age distribution and no statistically significant differences were found.
The data were examined for temporal trends in the occurrence of symptoms (Fig. 2) . The children were grouped in 4-yr age blocks and the mean number of symptoms for that age group was calculated for each year covered by the questionnaire. For the pre-PBB years (1972 and before), the MS, MN, and W groups had about the same number of symptoms. There was no statistically significant differences in the mean number of symptoms between the MN and W groups for any year covered by the study. Among the MS group, there was a slight rise in the mean number of symptoms in 1973.
In the years 1974-76, the mean number of symptoms in the MS group was significantly higher than in either the MN or W groups. Careful inspection of Figure 2 suggests that the number of symptoms in the MS group declined somewhat from 1975 to 1976. This trend is in agreement with a subjective impression gained during the study that the children were in most cases viewed as recovering their health particularly during the second half of 1976. The various groups of children were compared for the prevalence of symptoms (Table 1) . In this analysis, if the symptom was claimed for any year , the child was regarded as "positive" for that symptom. Such a classification does not take into account the severity of the symptom, its duration, or its relative significance compared to other symptoms.
The 120 (35%) Michigan symptomatic (MS) children accounted for 68.7% of the reported symptoms averaging 21.9 symptoms/child, whereas the MN children average 5.37 symptoms/child and the W children averaged 4.51 symptoms/child.
Comparison of all Michigan children with the Wisconsin children showed that there were statistically significant differences between the two for 35 of the 65 symptoms studied (Table 1) . Except in the case of dental caries, the Michigan sample had a higher prevalence of each symptom.
By segregating the "symptomatic" children, the prevalence of symptoms among this group was striking. Comparison of the MS and MN groups showed that, except for five symptoms, the prevalence of each symptom was significantly higher in the MS group. The five exceptions were dental caries, "hay fever," acne vulgaris, fractures, and tachycardia.
When the MS group was compared to the W group all symptoms, except nine, were found to be significantly more prevalent in the MS group. The nine exceptions were dental caries, vision problems, otitis media, "hay fever," enuresis, bronchitis, pneumonitis, convulsions, and tachycardia.
To try to validate the "normality" of the MN group, it was compared to the W group for each of the symptoms. Statistically significant differences were found for only four symptoms: fatigue, anorexia and diarrhea were more prevalent in the MN group and dental caries were more prevalent in the W group.
The prevalence of multiple symptoms among Michigan children was studied by the type of farm residence and method of invitation into the study (Table 2) . Those children from quarantined farms were less likely to have multiple symptoms (29o) than were those from nonquarantined farms (34%) (X2 = 5.29, p < 0.05). The children from the "'highest contaminated" farms were the least likely to have multiple symptoms (7%), while those who entered the study by referral were the most likely to have multiple symptoms (57%).
Speculation
Children from quarantined farms do not have a higher prevalence of multiple symptoms than those from nonquarantined farms. The following hypothesis to explain this phenomenon will be tested by analysis.of :PBB levels and dietary histories. The fact that the farm was quarantined may have served as a-sufficient warning to decrease the consumption of contaminated food. A nonquarantined status could&have been interpreted as assurance that the meat and milk was fit for consumption; and thus, these people continued to eat PBBcontaining food. Even though the PBB levels were perhaps below the action level, continued consumption could have resulted in appreciable body burdens of PBB and symptoms of ill health. It may be that symptoms of ill health can be indistinguishably produced by acute, high-level ingestion and by chronic, low-level ingestion of PBBs.
